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Description 

[0001] The present invention relates to an optical fiber 
connector used in mechanical splices and the like. 
[0002] Conventionally, optical fiber connectors have 
a structure wherein two optical fibers in mutual abutment 
are affixed inside the same housing. 
[0003] Structures for positioning and centering inside 
such optical fiber connectors include (1) structures 
wherein the optical fibers are adjoined by inserting them 
into the ends of a microcapillary, (2) structures wherein 
the optical fibers are adjoined by laying them in position- 
ing grooves and (3) structures wherein the optical fibers 
are positioned by being supported in the center of three 
precision rods or three precision balls. In these optical 
fiber connectors, a pair of optical fibers is centered and 
abutted inside a centering device and either adhesively 
bonded or mechanically wedged into fixation on the 
centering device. 

[0004] In these types of optical fiber connectors, the 
optical fibers are not freely detachable because the con- 
nected optical fibers are adhesively bonded so that their 
reuse becomes impossible, thus leaving the problem 
that they cannot be used effectively when changing the 
connections or the like. 

[0005] Additionally, since extremely high precision is 
required for the work of inserting the optical fibers into 
the centering devices, the ease of the work decreases. 
For example, a microscope must be used in order to in- 
sert an optical fiber into a microcapillary, causing a lot 
of trouble in the work. Consequently, the development 
of an optical fiber connector capable of improving the 
ease of centering particularly in on-site work has been 
desired. 

[0006] In addition, while structures for guiding the op- 
tical fibers to the centering devices through guide 
grooves or capillaries having low centering precision 
have been offered, the optical fibers get caught between 
these guide grooves or capillaries and the centering de- 
vices due to the sudden change in the centering preci- 
sion, thus leaving something to be desired with regard 
to the ease of the work of inserting optical fibers into the 
centering devices. 

[0007] The present invention has been achieved in 
consideration of the above-mentioned problems, and 
has the object of offering an optical fiber connector 
wherein the ease of the work of centering the optical fib- 
er is improved, and it is possible to change the connec- 
tions of optical fibers which have already been connect- 
ed. 

[0008] An optical fiber connector in accordance with 
the invention is defined in claim 1 . Examples of suitable 
springs include C-shaped cross section springs as men- 
tioned below as well as square springs and others. Ad- 
ditionally, the optical fiber used with the optical fiber con- 
nector of the present invention may be either glass or 
plastic. 

[0009] Between the base and the lid member of the 
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connector according to the invention, a wedge insertion 
groove for inserting a wedge from outside is formed so 
that by pressing a wedge into the wedge insertion 
groove, the biasing force of the spring is opposed to 

s push apart the base and the lid member. As a result, the 
element can be opened and closed by means of an in- 
sertion and withdrawal operation of the wedge into the 
wedge insertion groove. When connecting or releasing 
a connection of optical fibers, the element is opened by 

10 inserting the wedge into the wedge insertion groove. As 
a result, it is possible to switch connections with the op- 
tical fiber connector. 

[0010] While the number of wedges and direction of 
insertion of wedges used for opening apart the base and 

15 lid member may vary, and they may be inserted from 
both opposing ends, by making the structure such that 
wedge insertion grooves are formed at a plurality of lo- 
cations on both sides in the longitudinal direction (the 
direction along the centering axis of the centering mech- 

20 anism) of the base and the lid member for example, the 
element can be partially opened by selecting a wedge 
insertion groove to insert a wedge, so that during con- 
nection switching for example, it becomes possible to 
perform work such as exchanging only one optical fiber 

25 while holding the other optical fiber which is to be con- 
nected to that optical fiber in a clamped state. The 
wedge insertion grooves are preferably provided at ap- 
propriate intervals along the same plane, as a result of 
which the work of moving the wedge when selecting the 

30 wedge insertion grooves for insertion of the wedge is 
simplified. 

[001 1] If an opening piece which is withdrawn after in- 
sertion of the optical fibers into the element is pre-insert- 
ed into the wedge insertion groove, the element is held 

35 in a open state until the opening piece is withdrawn so 
as to enable insertion of optical fibers into the element, 
and by withdrawing the opening piece from the wedge 
insertion groove after completion of the work of adjoin- 
ing and connecting the optical fibers, the element is 
closed so as to hold the optical fibers in a state of ad- 
joinment. This opening piece is suitable for use during 
shipping of the optical fiber connector or the like. 
[0012] When an engaging projection and an engaging 
recess are provided at the opposing faces of the base 

<5 and lid member for positioning them relative to each oth- 
er in their planar direction, at positions which oppose the 
wedge insertion groove with respect to the centering ax- 
is of the centering mechanism, the relative positional 
misalignment between the base and the lid member 

50 which accompanies the operation of opening and clos- 
ing the element is prevented by engagement between 
the engaging projection and the engaging recess, so 
that a desired centering position of the optical fiber due 
to the centering mechanism is maintained. The engag- 

55 ing projection and the engaging recess are positioned 
so as to oppose the wedge insertion grooves, so that 
interference with insertion and withdrawal of the wedges 
at the wedge insertion grooves is avoided. Additionally, 
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for example, if a structure wherein the engaging projec- 
tion and the engaging recess engage with relative rota- 
tion possible centered on the axis of the centering axis 
is employed, then the engaging projection and the en- 
gaging recess act as a hinge so as to allow relative ro- 
tation of the base and lid member by insertion and with- 
drawal of the wedges into the wedge insertion groove, 
thus making the operation of opening and closing the 
element smooth. 

[0013] Additionally, the present invention may have a 
structure wherein the lid member is composed of a cen- 
tral lid positioned in correspondence to the centering 
mechanism and a pair of end lids positioned on both 
sides of the central lid along the direction of the center- 
ing axis of the centering mechanism. According to this 
structure, by changing the material, shape or molding 
precision of the central lid and the end lids, it is possible 
to respond efficiently to clamping of each portion of the 
optical fiber, thus enabling the optical fiber to be 
clamped and held more stably. That is, while a high level 
of molding precision is required for the central lid, a 
clamping force on the optical fiber is required for the end 
lids, so that by changing the material, shape or molding 
precision between the central lid and the end lids, it is 
possible to flexibly meet these requirements. For exam- 
ple, a structure wherein the central lid and end lids are 
separate such that the optical fiber cores are held so as 
to clamp the naked fibers exposed at the tips of the op- 
tical fiber cores between the base and the central lid in 
the vicinity of the centering mechanism, and clamp the 
covered portions of the optical fiber cores between the 
base and the end lids at other portions simplifies clamp- 
ing which is responsive to differences of diameter and 
the like between the naked fibers and the covered por- 
tions, as well as allowing the clamped state of the naked 
fibers to be held stable due to influences such as vibra- 
tions and shocks not being transmitted to the central lid, 
as opposed to the end lids which are positioned to the 
outsidesof the optical fiber connector and therefore eas- 
ily receive such influences. Additionally, it is easy to in- 
crease the centering precision of optical fibers clamped 
by the central lid without any dependence on the center- 
ing precision of optical fibers clamped by the end lids, 
so that it is possible to obtain a high centering precision 
in the vicinity of the centering mechanism, as a result of 
which a desired connection loss can be stably obtained. 
[001 4] The present invention may have a composition 
wherein the element is formed from materials which are 
transparent or have translucence (semi-transparent). 
By employing these, the state of insertion of the optical 
fibers inside the element can be confirmed from outside 
the element. Additionally, when adjoining the optical fib- 
ers for connection, any light leaking from the position of 
adjoinment which is radiated when there is a large mis- 
alignment between the adjoined optical fibers can be 
viewed from outside the element, thereby allowing the 
state of connection of the optical fibers to be confirmed 
from outside the element. 



[001 5] As to the spring the present invention can also 
have a structure wherein the element is inserted inside 
a C-shaped spring having a tubular shape with a re- 
shaped cross section, with a pressing force on the base 

5 and the lid member being applied by the C-shaped 
spring. The element is inserted with the wedge insertion 
grooves aligned with the opening portion on the side sur- 
face of the C-shaped spring, so that the element can be 
opened and closed by operation of the wedge from out- 

io side the C-shaped spring. Additionally, when the wedge 
is inserted or withdrawn from the wedge insertion 
grooves, the C-shaped spring, the base, and the lid 
member are opened and closed by unitarily rotating cen- 
tered about the far side of the C-shaped spring opposing 

*5 the opening portion. When an element using a lid mem- 
ber composed of the three parts of a central lid and end 
lids is inserted inside the C-shaped spring, the central 
lid is positioned in the central portion along the longitu- 
dinal direction of the C-shaped spring, and the end lids 

20 are positioned at the end portions in the longitudinal di- 
rection of the same, so that the tips of the optical fibers 
inserted into the element from both end portions in the 
longitudinal direction of the C-shaped spring are ad- 
joined into connection between the central lid and the 

25 base. The element should preferably have an elliptical, 
square or hexagonal cross sectional shape, by means 
of which the biasing force of the C-shaped spring can 
be applied in concentration on the optical fibers held in 
the element. 

30 [0016] The present invention may also have a struc- 
ture wherein a tool engaging surface for restricting axial 
rotation of the element by engaging with a tool is formed 
on the side surface of the element exposed in a state of 
protrusion from the end portions in the longitudinal di- 

35 rection of the C-shaped spring, which enables the ease 
of insertion and withdrawal of the wedge into the wedge 
insertion grooves to be increased by holding the ele- 
ment by engaging the tool engaging surface with a tool. 
Additionally, by providing a rotation restricting projection 

40 and a rotation restricting recess on the C-shaped spring 
and the element for mutually engaging to restrict their 
relative axial rotation of the C-shaped spring and the el- 
ement, the wedge insertion grooves can be positioned 
and fixed at the opening portion of the C-shaped spring 

45 so that positional misalignment can be restricted, and 
positional misalignment does not occur even when the 
element is opened and closed. Additionally, the C- 
shaped spring is divided by division slits which are 
formed at a plurality of locations along the longitudinal 

so direction, and by each portion functioning as a spring for 
applying pressure separately to the central lid and the 
end lids, clamping and holding suited to each portion of 
the optical fiber is possible, while also enabling clamping 
and clamp release of the optical fiber to be performed 

55 separately between the central lid and the end lids, 
thereby increasing the ease of switching connections 
and the like. 

[0017] If a structure is employed wherein the center- 
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ing mechanism is a centering groove composed of a V 
groove or a U groove, or a microcapillary, the centering 
mechanism is able to be made extremely small, so that 
the optical fiber connector itself can also be made more 
compact. 

[0018] When a structure wherein optical fiber guide 
grooves for guiding the optical fibers to the centering 
mechanism is formed in the base, a guide recess for 
exposing each optical fiber guide groove is formed in 
the lid member, and the optical fibers can be inserted 
into the centering groove by passing from the guide re- 
cesses through the optical fiber guide grooves is em- 
ployed, it is possible to easily insert the optical fibers 
into the desired optical fiber guide groove by inclining 
the optical fibers and aligning their tips with respect to 
the optical fiber guide grooves exposed at the guide re- 
cesses. 

[0019] Additionally, when a structure comprising opti- 
cal fiber guide grooves formed with a lower centering 
precision than the centering mechanism, and a center- 
ing guide portion provided between the centering mech- 
anism and an optical fiber guide grooves for guiding the 
optical fibers guided from the optical fiber guide grooves 
to the centering mechanism, wherein said centering 
guide portion is formed into a tapered shape such that 
the centering precision increases in approaching the 
centering mechanism side is employed, the optical fib- 
ers inserted into the optical fiber guide grooves from the 
end portions in the longitudinal direction of the element 
can be inserted into the centering mechanisms simply 
by pushing them in the direction of the centering mech- 
anisms. 

[0020] Hereinbelow, a case of a structure wherein the 
centering mechanisms are centering grooves formed in 
one or both of the opposing faces of the base and the 
lid member is employed shall be explained. 
[0021] The centering grooves are shaped to a depth 
such that the optical fibers protrude from the opposing 
face by at least 20 microns, such that a clearance is 
formed between the base and the lid member when the 
optical fibers housed in the centering grooves are 
clamped. When this structure is employed, the pressing 
force between the base and the lid member acts con- 
centrated on the optical fiber, so that the optical fibers 
can be positioned and centered reliably and with high 
precision. When one optical fiber is to be clamped, the 
pressing force between the base and the lid member is 
concentrated on that optical fiber, and relative rotation 
between the base and the lid member centered about 
the optical fiber is permitted, so that the pressing force 
is reliably applied. 

[0022] The centering grooves can be formed on a 
centering chip built into the element, and when this 
structure is employed, a high level of processing preci- 
sion can be obtained by using materials with good proc- 
essability in this centering chip, thereby enabling the 
centering precision of the optical fibers to be increased. 
As examples of materials for the centering chip, it is pos- 
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sible to use zirconia. ceramics, hard synthetic resins, or 
hard metals. When a centering chip is not employed, the 
processing precision of the centering grooves can be 
increased by forming one of the base and the lid mem- 
5 ber from a hard material, or by forming only the areas 
of the base or lid member near the centering grooves 
from hard materials. 

[0023] When a plurality of centering grooves which 
are the centering mechanism are formed on the oppos- 

10 ing face on one or both of the base and the lid member, 
it is possible to have a structure comprising a separation 
distance maintaining portion which protrudes from at 
least one or is provided between both of the opposing 
faces of the base and the lid member, such that the pres- 

15 sure acting between the base and the lid member when 
the optical fibers housed in the centering grooves are 
clamped is held uniform by the optical fibers and the 
separation distance maintaining portion. This separa- 
tion distance maintaining portion should preferably be 

20 provided at a position of the element opposing the 
wedge insertion grooves with respect to the centering 
grooves, whereby the pressing force is prevented from 
being concentrated on the optical fibers in the centering 
grooves separated from the wedge insertion groove 

25 when the element is opened or closed. 

[0024] Additionally, the structure may comprise a plu- 
rality of centering mechanisms which are provided such 
that their centering axes are parallel, wherein the optical 
fiber guide grooves for guiding the optical fibers to the 

30 centering mechanisms are provided on one or both of 
the base and the lid member, and covered portion hous- 
ing portions are provided between the base and the lid 
member for housing the covered portions of the optical 
fibers which are inserted into the centering grooves from 

35 the optical fiber guide grooves. When a plurality of 
centering grooves are provided in parallel, this is suita- 
ble for connecting optical fiber tape cores formed from 
a plurality of naked fibers which are bundled in tape- 
fashion by means of a covering material. That is, in this 

40 type of optical fiber connector, the plurality of single-core 
naked fibers exposed at the tips of the optical fiber tape 
cores by removing the covering are respectively held in 
position by desired centering mechanisms, and the cov- 
ered portions are housed in covered portion housing 

45 portions. When the naked fibers inserted into the optical 
fiber guide grooves are pushed into their respectively 
desired centering mechanisms, the covered portions of 
the optical fiber tape cores are inserted into the element 
and run over the optical fiber guide grooves to be 

so housed in the covered housing portion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] Fig. 1 is a drawing showing first embodiment 
55 of an optical fiber centering device of the present inven- 
tion, and is an overall perspective view showing an op- 
tical fiber connector. 

[0026] Fig. 2 is an exploded perspective view showing 
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the optical fiber connector of Fig. 1 . 
[0027] Fig. 3 is a section view along the line A-A of 
the optical fiber connector of Fig. 1. 
[0028] Fig. 4 is a section view along the line B-B of 
the optical fiber connector of Fig. 1. 
[0029] Fig. 5 is a section view along the line B-B show- 
ing the state in which the clamping force on the optical 
fiber core is released by inserting a wedge into the ele- 
ments of the optical fiber connector of Fig. 1 . 
[0030] Fig. 6 is a partially enlarged rear view showing 
the rotation restricting projection and the rotation re- 
stricting recess of the present invention. 
[0031] Fig. 7 is a perspective view showing an open- 
ing piece. 

[0032] Fig. 8 is a perspective view showing the open- 
ing piece in a state of being withdrawn from the ele- 
ments. 

[0033] Fig. 9 is an enlarged perspective view of an es- 
sential part of the centering guide portion. 
[0034] Fig. 10 is a section view showing a centering 
guide portion. 

[0035] Fig. 11 is a section view showing a centering 
chip, in an example wherein the centering chip is pro- 
vided on the lid member. 

[0036] Fig. 12 is a section view showing a centering 
chip, in an example wherein the centering chip is pro- 
vided on the base. 

[0037] Fig. 1 3 is an exploded perspective view show- 
ing a microcapillary. 

[0038] Fig. 14 is a perspective view showing an end 
portion of the microcapillary of Fig. 13. 
[0039] Fig. 1 5 is an exploded perspective view show- 
ing another example of a microcapillary. 
[0040] Fig. 16 is an exploded perspective view show- 
ing a second embodiment of the optical fiber connector 
of the present invention. 

[0041] Fig. 17 is a section view in the vicinity of the 
centering grooves of the optical fiber connector in Fig. 
16. 

[0042] Fig. 1 8 is a partially enlarged perspective view 
showing end portions of the optical fiber guide grooves. 
[0043] Fig. 19 is a section view showing the guiding 
concave portion in Fig. 18. 

[0044] Fig. 20 is a partially enlarged perspective view 
showing the details of the guiding concave portion. 
[0045] Fig. 21 is a section view of the vicinity of the 
centering grooves showing the state in which the clamp- 
ing force on the optical fiber core is released by inserting 
a wedge into the elements of the optica! fiber connector 
of Fig. 16. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0046] Hereinbelow, the present invention shall be ex- 
plained in further detail with reference to the attached 
drawings. 

[0047] Figs. 1 -5 show optical fiber connectors accord- 
ing to a first embodiment of the present invention. 



[0048] In the drawings, reference numeral 1 denotes 
an optical fiber connector according to the present em- 
bodiment. As shown in Figs. 1 and 2, this optical fiber 
connector 1 comprises an element 1A composed of a 
5 base 2 and a lid member 3 which have a split structure 
which forms a roughly elliptical cross-sectional rod 
shape when united, and a long C-shaped spring 4 which 
is capable of housing approximately the entirety of the 
element 1A. 

10 [0049] As shown in Figs. 2 and 4, the base 2 and the 
lid member 3 are both semi-elliptical rod-shaped mem- 
bers, which are mutually separable at their opposing 
faces 5, 6. The element 1A is housed inside the C- 
shaped spring 4 such that the base 2 and the lid member 

15 3 oppose each other on both sides in the direction of 
action of the biasing force of the C-shaped spring 4. As 
a result, the major axis of the cross-sectional ellipse is 
aligned with the direction of action of the biasing force 
of the C-shaped spring 4, so that the pressing force be- 

20 tween the base 2 and the lid member 3 is stabilized. As 
examples of materials for use in the base 2 of the 
present embodiment, there are hard synthetic resins 
such as thermosetting epoxy resins, metals such as alu- 
minum, and ceramics, and examples of materials for 

25 use in the lid member 3 include thermosetting epoxy res- 
ins or plastics which are softer than the base 2. Addi- 
tionally, if material which are transparent or translucent 
are used as the materials for forming the base 2 and the 
lid member 3, then the state of insertion or state of ad- 

30 joinment of the optical fibers 7 (single-core optical fib- 
ers) can be confirmed by eye. 

[0050] The optimum types of optical fiber 7 to use in 
the optical fiber connector 1 of the present invention are 
the CCITT standard 125 u.m cladding diameter SM (sin- 

35 gle mode) types or Gl (graded index) types. Large di- 
ameter optical fibers (including those for purposes other 
than communications) may also be used. Additionally, 
when applied to the connection of large-diameter optical 
fibers, it is of course possible to make various design 

40 modifications such as the depths of the centering 
grooves 8 or optical fiber guide grooves 9, or the clear- 
ance maintained between the base 2 and the lid mem- 
ber 3 when clamping the optical fibers. 
[0051] As shown in Figs. 2 and 3, a centering groove 

45 (V groove) 8 for positioning and centering the optical fib- 
ers 7 to enable them to be adjoined and connected is 
formed in the central portion in the longitudinal direction 
of the opposing face 5 of the base 2, and optical fiber 
guide grooves 9 (V grooves) for guiding the optical fibers 

so 7 inserted from outside the base 2 near the centering 
groove 8 are provided at both ends in the longitudinal 
direction of the opposing face 5. The centering groove 
8 and optical fiber guide grooves 9 are provided coline- 
arly along the longitudinal direction of the base 2. As the 

55 centering groove 8 and the optical fiber guide grooves 
9, it is also possible to employ U grooves aside from V 
grooves. 

[0052] Naked fibers 7a which are exposed by remov- 
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ing the coverings at the tips of the optical fibers 7 are 
housed in the centering groove 8. and the covered por- 
tions of the optical fibers 7 are housed in the optical fiber 
guide grooves 9. As shown in Fig. 4, the centering 
groove 8 precisely centers the naked fibers 7a when the 
naked fibers 7a exposed from the optical fibers 7 are 
housed therein, and is formed so that the naked fibers 
7a protrude by t 1 = 30 u,m from the opposing face 5. 
[0053] As shown in Fig. 2, at three locations along the 
longitudinal direction of the opposing face 5 of the base, 
engaging projections 15 which engage with engaging 
recesses 14 formed in the opposing face 6 of the lid 
member are formed, and engaging recesses 14 which 
engage with engaging projections 15 which protrude 
from the opposing face 6 of the lid member are formed. 
Curved surfaces 1 6 which allow relative rotation with re- 
spect to the engaging recesses 14 are formed on the 
tips of the engaging projections 15. As shown in Figs. 4 
and 5, the axes of relative rotation of all of the groups 
of engaging recesses 14 and engaging projections 15 
which are engaged when the base 2 and the lid member 
3 are united are positioned colinearly along one side in 
the radial direction of the element 1A (the direction of 
arrow C in Fig. 2 and left-right in Figs. 4 and 5. Relative 
rotation between the base 2 and the lid member 3 is pos- 
sible with this line as the axis. The axis of relative rota- 
tion between the base 2 and the lid member 3 is parallel 
to the axis of the optical fiber connector 1, and is posi- 
tioned at a side portion of the optical fiber connector 1, 
so that the mutually engaged engaging recesses 14 and 
engaging projections 15 perform the function of an 
opening/closing hinge between the base 2 and the lid 
member 3. 

[0054] As shown in Figs. 2 and 3, the lid member 3 is 
constructed from the three parts of a central lid 17 cor- 
responding to the centering groove 8 of the base 2 and 
end lids 18 corresponding to the optical fiber guide 
grooves 9, which are arranged serially. The central lid 
17 and the end lids 18 are serially coupled by mutually 
engaging coupling end portions 19 which project toward 
the counterpart sides to which they are to be coupled. 
[0055] As shown in Fig. 3, optical fiber housing 
grooves 20 for housing the upper portions (top side in 
Fig. 3) of the optical fibers 7 housed in the optical fiber 
guide grooves 9 are formed in both end lids 18. 
[0056] While the opposing face 6 of the central lid 17 
is flat, it is also possible to form a naked fiber housing 
groove for housing the upper portions of the naked op- 
tical fibers 7a which are housed in the centering groove 
8 at a position corresponding to the centering groove 8. 
Consequently, it is also possible to accept naked fibers 
7a of larger diameters. However, even when a naked 
fiber housing groove is formed in the opposing face 6 of 
the central lid 17, a clearance is formed between the 
opposing faces 5, 6 when the naked fiber 7a is clamped. 
[0057] Additionally, the opposing face 6 of the central 
lid 17 needs to have a high degree of flatness in only 
the portion opposing the centering groove 8, and the 
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other portions may simply be of a flatness such as not 
to easily contact the opposing face 5 on the base 2 side 
when the optical fiber 7 is clamped. 
[0058] As shown in Figs. 1 and 3, funnel-shaped in- 

s sertion recesses 21 for inserting the optical fibers 7 into 
the optical fiber guide grooves 9 are formed on both 
ends in the longitudinal direction of the element 1 A. Ad- 
ditionally, since tool engaging faces 22a are formed in 
the side surfaces of the exposed portions 22 of the C- 

10 shaped spring 4 which are always exposed on the end 
portions in the longitudinal direction of the element 1 A, 
they are convenient for affixing tools and the like. 
[0059] As shown in Figs. 1 and 4, wedge insertion 
grooves 25 for inserting wedges 24 to open the base 2 

15 and lid member 3 are opened in the other side portion 
in the radial direction of the element 1A (the side oppo- 
site to the engaging recesses 14 and engaging projec- 
tions 15). The wedge insertion grooves 25 are formed 
by gouging out the opposing faces 5, 6 of the base 2 

20 and lid member 3 at four locations along the longitudinal 
direction of the element 1 A, and are made so that the 
base 2 and lid member 3 are pushed apart by pressing 
in a wedge 24 in opposition to the clamping force of the 
C-shaped spring 4. The element 1A is inserted into the 

25 C-shaped spring 4 such that the wedge insertion 
grooves 25 are exposed to the open portion 23 of the 
C-shaped spring 4. 

[0060] When wedges 24 are pressed into the wedge 
insertion grooves 25, the base 2 and the lid member 3 

30 relatively rotate in the direction of expansion of the 
wedge insertion grooves 25, centered about the axis of 
rotation formed by the engaging recesses 14 and the 
engaging projections 15 which are engaged. The wedg- 
es 24 are pressed in such that the tip faces 24a which 

35 are shaped flatly contact the furthest portions of the 
wedge insertion grooves 25. Additionally, as shown in 
Fig. 5, the wedges 24 have a thickness t 2 which corre- 
sponds to the target opening width of the wedge inser- 
tion grooves 25, so that it is always possible to open the 

40 wedge insertion grooves 25 stably and at a constant 
opening amount simply due to contact with the furthest 
portions of the wedge insertion grooves by inward pres- 
sure. 

[0061] The C-shaped spring 4 has a elongate sleeve 
45 shape which is slightly shorter than the element 1 A, and 
is composed of materials such as stainless steel or be- 
ryllium bronze. In the case of beryllium bronze, they 
should more preferably be age hardened or coated with 
fluorine resins or the like after heat treatment after being 
so molded into the desired shape. 

[0062] As shown in Figs. 1 and 2, wedge insertion win- 
dows 26 are formed in the open portion 23 of the C- 
shaped spring 4 at a plurality of locations corresponding 
to the wedge insertion grooves 25 of the element 1A. 
55 [0063] In Fig. 1, reference numeral 10 denotes divi- 
sion slits which divide the C-shaped spring 4 into a total 
of three portions corresponding to the central lid 17 and 
the end lids 18. Consequently, the clamping force of the 
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C-shaped spring 4 acting on the element 1 A acts inde- 
pendently on the central lid 1 7 and end lids 18. Addition- 
ally, since the wedge insertion grooves 25 are also 
formed at positions corresponding to the central lid 17 
and end lids 18, the desired portions of the element 1 A 5 
corresponding to the central lid 17 and end lids 18 can 
be separately opened and closed by operating with a 
wedge 24. 

[0064] Fig. 6 shows a rotation restricting projection 2a 
and rotation restricting recess 4a for restricting the mu- io 
tual rotation of the element 1 A and the C-shaped spring 
4. In the drawing, the rotation restricting projection 2a is 
a projection formed in the element 1A. and the rotation 
restricting recess is a notch formed in the C-shaped 
spring 4. The wedge insertion groove 25 and wedge in- is 
sertion window 26 are held in a state of alignment by the 
engagement of the two, thereby increasing the ease of 
insertion and withdrawal of the wedge 24. 
[0065] The mode may also be such that a rotation re- 
stricting projection protruding on the C-shaped spring 4 20 
side is engaged with a rotation restricting recess formed 
in the element 1A. 

[0066] In Figs. 7 and 8, 1 b denotes an opening piece. 
The opening pieces 1B are used primarily during man- 
ufacture and shipment of the optical fiber connectors 1 , 25 
and by inserting the insertion end portions 1C having tip 
shapes identical to the wedges 24 into the wedge inser- 
tion grooves 25, the element 1 A is held in an open state. 
As a result, while the optical fibers 7 can be freely in- 
serted and withdrawn due to the element 1 A being held 30 
in an open state until the opening piece 1 B is withdrawn, 
when the adjoinment of the optical fibers 7 is completed, 
the element 1A is closed by withdrawing the opening 
piece 1B from the element 1A, so that optical fibers 7, 
7 are clamped into the element 1A while still in a state 35 
of adjoinment. 

[0067] Hereinbelow, various applicable modes for 
working the optical fiber connector 1 of the present em- 
bodiment shall be described. 

[0068] Figs. 9 and 10 show a centering guide portion <o 

ID. As shown in Fig. 9, the centering guide portion 1D 
is a gate-shaped projection provided on the boundary 
between the optical fiber guide groove 9 and the center- 
ing groove 8 on the opposing face 5 of the base 2, having 

a centering hole 1 E communicating with the optical fiber 45 
guide groove 9 and the centering groove 8. The center- 
ing hole 1E is tapered such that the centering precision 
gradually increases in approaching the centering 
groove 8 side from the optical fiber guide groove 9 side, 
and insertion work can be performed smoothly by insert- 50 
ing a naked fiber 7a into the centering groove 8 from the 
optical fiber guide groove 9 through this centering hole 

I E. Additionally, when using this centering guide portion 
1D in the optical fiber connector of the present embod- 
iment, a guide portion housing portion IF for housing the 55 
centering guide portion 1D is formed in the lid member 

3 as shown in Fig. 10. As a result, when the base 2 and 
lid member 3 are united, the centering guide portion 1D 
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functions to relatively position the two. thereby prevent- 
ing positional misalignment between the base 2 and the 
lid member 3 due to the opening/closing movement of 
the element 1 A. Additionally, the centering guide portion 
1 D prevents the optical fiber 7 from rising from the base 
2 when the element 1A is opened, so that the state of 
housing of the optical fiber 8 is held stable by the center- 
ing groove 8 and the optical fiber guide groove 9. 
[0069] In Fig. 11, reference numeral 13 denotes a 
centering chip. As shown in the drawing, the centering 
chip 13 is composed of a material which is harder than 
the element 1 A and allows for high processing precision, 
and is built into the central lid 17 by insertion molding. 
Materials suitable for the centering chip 13 include, for 
example, zirconia, ceramics, hard synthetic resins and 
the like. This centering chip 1 3 is either for forming a flat 
opposing surface which faces the base 2, or for forming 
a centering groove (not shown in the drawing) for retain- . 
ing the optical fiber 7 together with the centering groove 
8 on the base 8 side. In either case, a high centering 
precision can be obtained for the optical fiber 7 which is 
retained between it and the centering groove 8. 
[0070] It is also possible to form a flat opposing face 
on the central lid 1 7 by fitting or bonding a centering chip 
1 3 or forming a plating layer on the central lid 1 7 in latter 
procedures. If a plating layer is to be formed, it is pref- 
erable that a hard layer composed of metals such as 
chrome or the like be formed on only the parts at which 
the naked fibers 7a, 7a are in abutment. By so doing the 
centering precision of the naked fiber 7a is increased by 
means of the hard layer, and the naked fiber 7a is 
pressed into a suitable position by the portions of the 
central lid 17 softer than the hard layer, so that the 
clamped state of the naked fiber 7a is held stable. Ad- 
ditionally, it is possible to increase the centering preci- 
sion of the naked fiber 7a by forming a soft plating layer 
on the centering chip 13. In this case, by forming a plat- 
ing layer composed of gold, platinum, aluminum or the 
like at only the positions which avoid the portions at 
which the naked fibers 7a, 7a are in abutment, it is pos- 
sible to obtain the effect of holding the clamped state of 
the naked fiber 7a stable. 

[0071] Fig. 12 shows a centering chip 13a built into 
the base 2 side by means of insertion molding. In the 
drawing, a centering groove 1 3b is formed in the center- 
ing chip 1 3a. Since this centering chip 1 3a is also formed 
from materials such as zirconia or ceramics which can 
obtain a high level of processing precision, it can further 
increase the centering precision of the naked fiber 7a. 
It is also possible to form a hard portion on the base 2 
by forming a plating layer as with the central lid 17. 
[0072] When the centering chips 13, 13a are placed 
on the element 1 A, the processing precision required of 
other parts of the element 1 A is relaxed, and it becomes 
possible to manufacture the element 1 A from cheap ma- 
terials or materials which generate a larger resistance 
to withdrawal when the covered portions of the optical 
fibers 7 are clamped. 
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[0073] Figs. 1 3 and 1 4 show a mode wherein a micro- 
capillary 8a is used as the centering device. As shown 
in the drawings, optical fiber guide grooves 9 communi- 
cate with both ends of the microcapillaries 8a, and it is 
possible to push optical fibers 7 into the microcapillary 
from the optical fiber guide groove 9 sides. In the present 
mode, the optical fibers 7 are adjoined inside the micro- 
capillary 8, so that the optical fibers 7 can always be 
positioned and centered at a desired precision without 
depending on the state of clamping between the base 
2 and the lid member 3. As a result, a desired connection 
loss can be obtained stably. 

[0074] Fig. 15 shows another mode of the microcap- 
illary 8b. As shown in the drawing, the microcapillary 8b 
has an open portion 8c wherein the side portion in the 
central portion along the longitudinal direction is cut 
away, and is built into the base 2 with this open portion 
8c facing the lid member 3 side. The pair of naked fibers 
7a, 7a inserted from both ends of the microcapillary 8b 
are adjoined in the area at which the open portion 8c is 
formed, and by applying a pressing force between the 
base 2 and the lid member 3, are pressed into the mi- 
crocapillary 8b by a projection 8d protruding from the 
central lid 1 7. As a result, in this mode, when the element 
1A is closed, the optical fibers 7, 7 which are adjoined 
inside the microcapillary 8b are positioned and centered 
by both the microcapillary 8b and the projection 8d, so 
that it is possible to obtain a considerably high centering 
precision. 

[0075] Hereinbelow, the operations and effects of the 
present embodiment shall be explained. 
[0076] With the optical fiber connector 1 of the present 
embodiment, it is possible to precisely center and adjoin 
optical fibers 7 by loosening the clamping force between 
the base 2 and the lid 3 by inserting the wedge 24 into 
the wedge insertion groove 25 (see Fig. 5), then apply- 
ing a clamping force to the element 1A after inserting 
the optical fibers 7 from the insertion recesses 21 of the 
element 1 A and adjoining them in the centering groove 
8. 

[0077] In order to adjoin the optical fibers 7 inside the 
optical fiber connector 1 , the optical fibers 7 are pushed 
toward the centering groove 8 from the insertion recess- 
es on both sides of the element 1A. As a result, the na- 
ked fibers 7a which have been exposed at the tips of the 
optical fibers 7 are guided into the centering groove 8 
through the optical fiber guide grooves 9, and are ad- 
joined inside the centering groove 8. 
[0078] In order to clamp the naked fibers 7a which are 
in adjoinment, the wedge 24 is withdrawn from the 
wedge insertion groove 25 and the naked fiber 7a is held 
between the base 2 and the central lid 17. At this time, 
as shown in Fig. 4, the opposing face 6 of the central lid 
17 is brought into contact with only the naked fiber 7a, 
so as to form a gap corresponding to the width t 1 (= 30 
u.m) of projection of the naked fiber 7a from the opposing 
face 5 between the opposing faces 5, 6 of the base 2 
and the central lid 17. As a result, the clamping force 
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between the base 2 and the central lid 17 is concentrat- 
ed on the naked fiber 7a. On the other hand, the base 
2 and the end lids 18 are formed such that the opposing 
faces 5, 6 are pressed together when the covered por- 

5 tion of the optical fiber a7 are clamped. 

[0079] The engaging recesses 14 and the engaging 
projections 1 5 are formed such that the curved surfaces 
16 of the engaging projections 15 do not contact the en- 
gaging recesses 14 when the naked fibers 7a are 

10 clamped, so that the clamping force is not applied be- 
tween the base 2 and the lid member 3, and the central 
lid 17 and end lids 18 are positioned relative to the base 
2. 

[0080] In this case, the state of engagement between 
*5 the coupling end portions 1 9 (see Fig. 3) permits relative 
movement of the central lid 17 toward the base 2 with 
respect to the end lids 18. For example, even when the 
diameter of the covered portions of the optical fibers 7 
is large and a gap is formed between the opposing faces 
20 5, 6 of the base 2 and the end lids 18, it is possible to 
clamp the naked fibers 7a between the base 2 and the 
central lid 17. The lateral pressure applied by the central 
part partitioned by means of the division slits 10 of the 
C-shaped panel 4 always holds the state of clamping of 
25 the naked fiber 7a normal without any dependence on 
the state of clamping of the covered portion of the optical 
fiber 7. 

[0081] As a result, it is possible to reliably apply a 
clamping force to the entirety of the adjoined naked fib- 

30 ers 7a of the optical fibers 7, and the precisely centered 
naked fibers 7a are connected, so as to allow a high 
connection precision to be reliably obtained. Additional- 
ly, since the structure is such that the clamping force 
between the base 2 and the central lid 17 is received by 

35 only the naked fibers 7a, even if the base 2 and central 
lid 17 rotate about the naked fibers 7a and a relative 
incline exists to some extent between the opposing fac- 
es 5, 6, the clamping force acts on the naked fibers 4a 
in the correct orientation, so as to maintain the centering 

40 precision. Additionally, the base 2 and the lid member 3 
only need to have molding precision for the centering 
grooves 8 and the opposing faces 5, 6 at limited parts 
which contact the naked fibers 7a while the naked fibers 
7a are clamped. The other parts of the opposing faces 

45 5, 6 are permitted to have protruding portions within the 
range of the gap t 1 formed when the naked fibers 7a are 
clamped, and the molding precision can be relaxed so 
that the production of the element 1 A becomes simpler 
and the cost of the optical fiber connector 1 is able to be 

so reduced. 

[0082] If the wedges 24 are pressed into the wedge 
insertion grooves 25 again after the naked fibers 7a 
have been clamped, it is possible to release the clamp 
on the optical fibers 7 between the base 2 and the lid 
55 member 3, so as to allow the connection of the optical 
fibers 7 to be switched easily. Additionally, by selecting 
the wedge insertion groove 25 for inserting the wedge 
24, it is possible to release the clamp of the optical fiber 
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of only one side, thereby increasing the ease of connec- 
tion switching. 

[0083] Figs. 16 through 21 show an optical fiber con- 
nector according to a second embodiment of the present 
invention. 

[0084] In the drawings, reference numeral 50 denotes 
an element to be inserted into the C-shaped spring 4, 

51 denotes a base, and 52 denotes a lid member 
[0085] In the optical fiber connector of the present em- 
bodiment, only the element has been changed with re- 
spect to the optical fiber connector of the first embodi- 
ment. The components which are identical to those in 
Figs. 1 through 5 are denoted by the same reference 
numbers and their explanations are omitted. 

[0086] As shown in Fig. 16, the element 50 has a rod 
shape which is split into two and has a circular cross 
section, and is composed of a base 51 and a lid member 

52 which both have a semi-circular cross section. 
[0087] In the central portion in the longitudinal direc- 
tion of the opposing face 53 opposing the lid member 
52 of the base 51 , a plurality of centering grooves 55 (V 
grooves) for positioning and centering a plurality of na- 
ked fibers 54 exposed from the ends of optical fiber tape 
cores (hereinafter referred to as "tape cores") 54 so as 
to be capable of being adjoined into connection are 
formed in parallel fashion, and optical fiber guide 
grooves 56 for guiding the naked fibers 54a to the 
centering grooves 53 from the outside of the element 50 
are formed the ends of each centering groove 55 to the 
end portions in the longitudinal direction of the base 51 . 
As shown in Fig. 17, when the centering grooves 55 
house the naked fibers 54a, the naked fibers 54a pro- 
trude t 3 = 25 u.m from the opposing face 53. 

[0088] As with the engaging recesses 14 and engag- 
ing projections 15 of the first embodiment, engaging re- 
cesses 59 and engaging projections 60 which form a 
hinge mechanism for the base 51 and the lid member 
52 are formed on the external side of one portion of the 
base 51 and the lid member 52 in the width direction of 
the opposing faces 53, 58 (the direction of the arrow D 
in Fig. 16), and wedge insertion grooves 61 are formed 
in the other side portion in the width direction. At a po- 
sition on the external side of one side portion of the op- 
posing face 53 of the base 51 which avoids the engaging 
recesses 59 and the engaging projections 60, a sepa- 
ration distance maintaining portion 57 protrudes so as 
to maintain the separation distance between the oppos- 
ing faces 53, 58. The separation distance maintaining 
portion 57 is a portion of the base 51 which bulges out- 
ward so as to extend as a protruding strip parallel to the 
centering grooves 55, and protrudes from the opposing 
face 53 by approximately 25 u.m. 
[0089] As the separation distance maintaining por- 
tion, it is also possible to use other parts which are 
placed between the base 51 and lid member 52, such 
as projections which protrude from only the lid member 
52 or projections which protrude from both the base 51 
and the lid member 52, as long as they are capable of 



forming a desired gap t 3 (see Fig. 17) between the op- 
posing faces 53, 58. 

[0090] As shown in Fig. 18, the guide end portions 62 
which open at both ends in the longitudinal direction of 
5 the base 51 of the optical fiber guide grooves 56 are 
inclined such that the depth from the opposing face 53 
increases in approaching the tip of the base 51, so that 
the tape core 54 can be easily inserted even when the 
element 50 is united. 
w [0091] The lid member 52 is a three-part body com- 
posed of two end lids 52a and one central lid 52b which 
correspond to the division slits 10 of the C-shaped 
spring 4, so that the clamping force of each part of the 
C-shaped spring 4 divided by the division slits 10 sepa- 
rately acts on each part of the element 50 corresponding 
to the end lids 52a and central lid 52b. 
[0092] As shown in Figs. 16 and 19, guide recesses 
52c for guiding the respective naked fibers 54a of the 
tape core 54 into the optical fiber guide grooves 56 are 
formed in both ends of the lid member 52 (the end of 
each end lid 52a). These guide recesses 52c are cut 
away such as to expose the guide end portions 62 of 
the optical fiber guide groove 56, and are tapered such 
that the opening gradually shrinks in approaching the 
centering groove 55. Moreover, as shown in Fig. 20, 
since a plurality of guide grooves 63 for guiding the tips 
of the naked fibers 54a from the guide recesses 52c to 
the respectively desired optical fiber guide grooves 56 
are formed in the end surfaces of the end lids 52a, the 
naked fibers 54a can be easily inserted into the optical 
fiber guide grooves 56 simply by aligning the naked fib- 
ers 54a with the guide grooves 63 and pushing them 
into the element 1A. 

[0093] As shown in Fig. 19, covered portion housing 
portions 64 for housing the covered 54b portions of the 
tape core 54 are formed between the end lids 52a and 
the base 51 . The covered portion housing portions 64 
are grooves which are recessed from the opposing fac- 
es 53, 58 of the base 51 and the end portions 52a, such 
that when the element 50 is closed, the covered 54b por- 
tions are clamped at the base 51 side on the same line 
as the centering axes of the naked fibers 54a in the 
centering grooves 55. The tape core 54 housed inside 
the covered portion housing portions 64 are clamped 
between the tips of partitioning walls 62a which partition 
the optical fiber guide grooves 56 (see Fig. 18) and the 
opposing face 58 of the end lids 52a. Each optical fiber 
guide groove 56 is inclined so as to run up from the cov- 
ered portion housing portion 64 and communicate with 
a centering groove 55, so that the insertion of the naked 
fibers 54a from the optical fiber guide grooves 56 to the 
centering grooves 55 can be performed smoothly. 
[0094] The tape cores 54 used in the optical fiber con- 
nector of the present embodiment, when adjoined into 
connection inside the optical fiber connector, are insert- 
ed into the centering groves 56 by exposing the naked 
fibers 54a at the tip portions to the lengths of housing of 
the centering grooves 55, then inserting them into the 
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guide end portions 62 such that the naked fibers 54a 
are lain in the corresponding optical fiber guide grooves 
56. When the naked fibers 54a are inserted into the 
centering grooves for a standard length, the covered 
54b portions of the tape cores 54 run up from the optical 
fiber guide grooves 56 over the partitioning walls 62a 
and are housed in the covered portion housing portions 
64. They can be clamped between the base 51 and the 
end lids 52a by applying the clamping force of the ele- 
ment 50 in this state. 

[0095] While the optical fiber guide grooves 56 are 
square grooves in Fig. 18, they may be formed as V 
grooves or U grooves as well. 

[0096] Hereinbelow, the operations and effects of the 
optical fiber connector according to the present embod- 
iment shall be explained. 

[0097] In order to adjoin tape cores 54 by using this 
optical fiber connector, the clamping force acting be- 
tween the base 51 and the lid member 52 is relaxed by 
inserting wedges 24 into the wedge insertion grooves 
61 (see Fig. 21) and inserting the naked fibers 54a ex- 
posed at the tips of the tape cores 54 from the guide end 
portions 62 at both ends of the element 50 so as to adjoin 
them inside the centering groove 55, then the wedges 
24 are withdrawn to allow the clamping force of the re- 
shaped spring 4 to act on the element 50 to clamp the 
tape cores 54 between the base 51 and the lid member 
52, thereby maintaining a state of adjoinment between 
the naked fibers 54a. 

[0098] As shown in Fig. 17, when the tape cores 54 
are clamped, a uniform gap of t 3 {= 25 jim) is maintained 
between the opposing faces 53, 58 of the base 51 and 
the central lid 52 by the naked fibers 54a and the sepa- 
ration distance maintaining portions 57, so that the 
clamping force acts uniformly on each naked fiber 54a 
and all of the naked fibers 54a are centered with high 
precision, thereby increasing the connection precision 
between the tape cores 54. Additionally, when the wedg- 
es 24 are withdrawn from the wedge insertion grooves 
61, the separation distance maintaining portions 57 first 
contact the opposing face 58 of the central lid 52b, there- 
by preventing the clamping force from being concentrat- 
ed on the naked fibers 54a which are closest to the cent- 
er of rotation of the base 51 and the lid member 52 and 
allowing the clamping force to act on all of the naked 
fibers 54a approximately simultaneously. As a result, 
the light transmission characteristics of all of the naked 
fibers 54a can be held stable. 

[0099] The optical fiber connector of the present em- 
bodiment can also be applied to the connection of a plu- 
rality of single-core optical fibers. 

[0100] The number of centering grooves 55 formed is 
not restricted to that shown, so that they can be made 
more numerous in order to enable application to the con- 
nection of optical fibers having more cores. 
[0101] With the optical fiber connector of the present 
invention, it is possible to use centering grooves other 
than V grooves, e.g. U grooves, and it is possible to use 
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clamping means other than C-shaped springs, e.g. 
square springs. 

[0102] Additionally, as the centering mechanism, it is 
possible to use structures which hold the optical fibers 
s at the center of three precision rods or three precision 
balls. 
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1. An optical fiber connector for adjoining and con- 
necting optical fibers (7, 54), comprising: 

a base (2,51) and a lid member (3,52) united in 
is a separable manner so as to form an element 

(1A.50) having a rod-like shape; 

a spring (4) housing and enclosing the base 
(2,51) and the lid member (3,52) so as to apply 
pressure to press them together; and 

an aligning mechanism (8, 8a, 8b, 55), provided 
on at least one of or between opposing faces 
of the base (2,51) and the lid member (3,52), 
for positioning and aligning the optical fibers 
(7,54) to be connected; 

characterized in that at least one wedge in- 
sertion groove (25,61) is formed along the element 
(1A.50) between opposed edges of the base and 
the lid so that by pressing a wedge (24) into the 
wedge insertion groove (25,61) in a transverse di- 
rection, the spring (4) can be expanded to enable 
the separation of the base (2,51) and the lid mem- 
ber (3,52). 

2. The optical fiber connector as recited in claim 1, 
wherein a plurality of the wedge insertion grooves 
(25,61) are formed between the base (2,51) and the 
lid member (3,52) at a plurality of locations in the 
longitudinal direction of the element (1A.50). 

3. The optical fiber connector as recited in claim 1 , fur- 
ther comprising an opening tool (1 B) having at least 
one wedge portion (1C.24) which can be inserted 
into the wedge insertion groove (25,61) so as to al- 
low the insertion of optical fibers (7,54) into the el- 
ement (1A.50). 

4. The optical fiber connector as recited in claim 1, 
wherein at least an engaging projection (15) and at 
least an engaging recess (14) are provided at the 
opposing faces of the base (2,51) and the lid mem- 
ber (3,52) for positioning them relative to each oth- 
er, and the engaging projection (15) and the engag- 
ing recess (14) are located at positions which op- 
pose the wedge insertion groove (25, 61) with re- 
spect to the centering axis of the aligning mecha- 
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nism (8,55). 

5. The optical fiber connector as recited in claim 1, 
wherein the lid member comprises a center lid (17, 
52b) positioned over the aligning mechanism (8, 5 
55), and a pair of end lids (18. 52a) positioned at 
opposite sides of the central lid (17, 52b) in the 
centering axis direction of the aligning mechanism 

(8, 55). 

10 

6. The optical fiber connector as recited in claim 1, 
wherein the element (1A, 50) is composed of a 
transparent or translucent material. 

7. The optical fiber connector as recited in claim 1, *5 
wherein the spring is a tubular spring (4) having a 
C-shaped cross section, and the element (1A, 50) 

is inserted inside the tubular C-shaped spring. 

8. The optical fiber connector as recited in claim 7, 20 
wherein at least one end of the element (1A, 50) 
protrudes from the ends of the C-shaped spring (4) 

in a longitudinal direction thereof, and the protrud- 
ing end of the element (1 A, 50) has a tool engaging 
face (22a) on the circumferential surface thereof for 25 
engaging with a tool to restrict axial rotation of the 
element (1A, 50). 

9. The optical fiber connector as recited in claim 7, 
wherein a rotation restricting projection (2a) and a 30 
rotation restricting recess (4a) are provided respec- 
tively on the C-shaped spring (4) and the element 

(1 A, 50) for mutually engaging so as to restrict rel- 
ative axial rotation. 

35 

10. The optical fiber connector as recited in claim 5, 
wherein the spring is a tubular spring (4) having a 
C-shaped cross section, the C-shaped spring com- 
prising a center part and a pair of end parts divided 

by division slit (10), and the center part and the end 4 <> 
parts respectively apply pressure to the central lid 
(17) and the end lids (18). 

11. The optical fiber connector as recited in claim 1, 
wherein the aligning mechanism is a centering 45 
groove (8, 55) having a cross section of V-shape or 
U-shape, or a microcapillary (8a, 8b). 

12. The optical fiber connector as recited in claim 1, 
wherein at least a pair of optical fiber guide grooves 50 
(9, 56) are formed in both ends of the base for guid- 
ing the optical fibers into the centering mechanism, 
and at least a pair of guide recesses (52c) are 
formed in the circumferential surface of the end of 
each lid member (3, 52) for exposing both ends of 55 
the optical fiber guide groove (9, 56), so as to allow 

the optical fibers to be inserted from the guide re- 
cess along a radial direction into the optical fiber 
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grooves (9. 56). 

13. The optical fiber connector as recited in claim 1, 
wherein at least a pair of optical fiber guide grooves 
(9) are formed at opposite ends of the base (2) for 
guiding the optical fibers into the aligning mecha- 
nism (8), with a centering guide portion (1D) being 
interposed between each of the optical fiber guide 
grooves (9) and the centering mechanism (8), the 
centering guide portions (1D) having a tapered 
guiding surface such that the aligning precision in- 
creases in approaching the aligning mechanism (8). 

14. The optical fiber connector as recited in claim 1. 
wherein the aligning mechanism is a centering 
groove (8, 55) formed on one or both of the oppos- 
ing faces of the base (2, 51 ) and the lid member (3, 
52), the centering groove (8, 55) being formed to a 
depth such that a received optical fiber protrudes 
by at least 20 micrometers from the opposing face 
and a clearance is formed between the base and 
the lid member when an optical fiber housed in the 
centering groove is clamped. 

15. The optical fiber connector as recited in claim 1, 
wherein the aligning mechanism is at least one 
centering groove (8) formed by a V groove or a U 
groove, and the centering groove (8) is formed in a 
centering chip (13, 13a) incorporated in a surface 
of one or both of the base and the lid member. 

16. The optical fiber connector as recited in claim 1, 
wherein the aligning mechanism comprises a plu- 
rality of centering grooves (55) formed in one or 
both of the base and the lid member, a separation 
distance maintaining portion (57) protruding from at 
least one opposing face is being provided between 
both the opposing faces of the base and the lid 
member, such that the pressure acting between the 
base and the lid member on optical fibers housed 
in the centering grooves is uniform. 

17. The optical fiber connector as recited in claim 1, 
wherein the aligning mechanism comprises a plu- 
rality of centering grooves formed in the face of one 
or both of the base and the lid member, with corre- 
sponding optical fiber guide grooves for guiding the 
optical fibers to the centering mechanisms being 
provided on one or both of the base and the lid 
member, and together with covered portion housing 
portions (64) for housing covered portions (54a) of 
the optical fibers which are inserted into the center- 
ing grooves from the optical fiber guide grooves be- 
tween the base and the lid member. 

18. The optical fiber connector as recited in claim 1, 
wherein at least one end of the element (1A, 50) 
has a rotation restricting projection (2a), and at least 
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one end of the spring has a recess (4a) which en- 
gages with the rotation restricting projection (2a) to 
prevent the relative rotation between the element 
(1A, 50) and the spring (4). 

Patentanspruche 

1. Optischer Steckverbinder zum Aneinanderfugen 
und Verbinden von optischen Fasern (7, 54), fol- 
gendes umfassend: 

ein Unterteil (2, 51) und ein Oberteil (3, 52), die 
auf trennbare Weise so verbunden werden, 
daft sie ein Element (1A, 50) bilden, das eine 
stangenartige Form aufweist; 

eine Feder (4), die das Unterteil (2,51) und das 
Oberteil (3, 52) aufnimmt und so umschlieftt, 
da(i sie durch deren Druck zusammengeprefit 
werden; und 

einen Ausrichtungsmechanismus (8, 8a, 8b, 
55), der auf mindestens einer der oder zwi- 
schen den Gegenflachen des Unterteils (2, 51) 
und des Oberteils (3, 52) vorgesehen ist, urn 
die zu verbindenden optischen Fasern (7, 54) 
zu positionieren und auszurichten; 

dadurch gekennzeichnet, 

daft mindestens eine Keileinfuhrungsnut (25, 61) 
entlang des Elements (1A, 50) zwischen den ge- 
genuberliegenden Kanten des Unterteils und des 
Oberteils geformt ist, so daft durch Drucken eines 
Keils (24) in die Keileinfuhrungsnut (25,61) die Fe- 
der (4) gedehnt werden kann, um die Trennung des 
Unterteils (2,51) und des Oberteils (3, 52) zu erlau- 
ben. 

2. Optischer Steckverbinder nach Anspruch 1, wobei 
an mehreren Stellen in der Langsrichtung des Ele- 
ments (1A, 50) mehrere Keileinfuhrungsnuten (25, 
61) zwischen dem Unterteil (2, 51) und dem Ober- 
teil (3, 52) geformt sind. 

3. Optischer Steckverbinder nach Anspruch 1, uber- 
dies ein Offnungswerkzeug (1B) mit mindestens ei- 
nem Keilteil (1c, 24) umfassend, das in die Keilein- 
fuhrungsnut (25, 61) gesteckt werden kann, um die 
Einfuhrung von optischen Fasern (7, 54) in das Ele- 
ment (1A, 50) zu erlauben. 

4. Optischer Steckverbinder nach Anspruch 1, wobei 
mindestens ein eingreifender Vorsprung (15) und 
mindestens eine eingreifende Aussparung (14) an 
den Gegenflachen des Unterteils (2, 51) und des 
Oberteils (3, 52) vorgesehen sind, um sie relativ zu- 
einander zu positionieren, wobei der eingreifende 



Vorsprung (15) und die eingreifende Aussparung 
(1 4) an Stellen vorgesehen sind, die der Keileinfuh- 
rungsnut (25, 61) in bezug auf die Zentrierachse 
des Ausrichtungsmechanismus (8, 55) gegenuber- 
5 liegen. 

5. Optischer Steckverbinder nach Anspruch 1 . wobei 
das Oberteil ein mittleres Oberteil (17, 52b) umfafit, 
das uber dem Ausrichtungsmechanismus (8, 55) 
10 liegt, und zwei Endoberteile (18, 52a), die in Rich- 
tung der Zentrierachse des Ausrichtungsmechanis- 
mus (8, 55) auf den Gegenseiten des mittleren 
Oberteils (17, 52b) liegen. 

t5 6. Optischer Steckverbinder nach Anspruch 1, wobei 
das Element (1 A, 50) aus einem transparenten oder 
durchscheinenden Material besteht. 

7. Optischer Steckverbinder nach Anspruch 1, wobei 
20 die Feder eine rohrformige Feder (4) mit C-formi- 

gem Querschnitt ist und das Element (1 A, 50) in die- 
se rohrformige C-formige Feder gesteckt wird. 

8. Optischer Steckverbinder nach Anspruch 7, wobei 
25 mindestens ein Ende des Elements (1A, 50) aus 

den Enden derC-formigen Feder (4) in einer Langs- 
richtung davon herausragt, und das herausragende 
Ende des Elements (1 A, 50) an seinem Umfang ei- 
ne Werkzeugansatzflache (22a) hat, um ein Werk- 
30 zeug anzusetzen, das die axiale Drehung des Ele- 
ments (1A, 50) einschrankt. 

9. Optischer Steckverbinder nach Anspruch 7, wobei 
jeweils auf der C-formigen Feder (4) und dem Ele- 

35 ment (1A, 50) ein drehungsverhindernder Vor- 
sprung (2a) und eine drehungsverhindernde Aus- 
sparung (4a) vorgesehen sind und so ineinander 
eingreifen, dafc die relative axiale Drehung verhin- 
dert wird. 

40 

10. Optischer Steckverbinder nach Anspruch 5, wobei 
die Feder eine Feder (4) mit C-formigem Quer- 
schnitt ist, die C-formige Feder ein Mittelteil und 
zwei Endteile umfafit, die durch Teilungsschlitze 

45 (10) unterteilt sind, und das Mittelteil und die End- 
teile jeweils Druck auf das mittlere Oberteil (1 7) und 
die Endoberteile (18) ausuben. 

11. Optischer Steckverbinder nach Anspruch 1, wobei 
50 der Ausrichtungsmechanismus eine Zentriemut (8, 

55) mit V-formigem oder U-fdrmigen Querschnitt ist, 
oder eine Mikrokapillare (8a, 8b). 

12. Optischer Steckverbinder nach Anspruch 1, wobei 
55 mindestens ein Paar Fuhrungsnuten (9, 56) an bei- 

den Enden des Unterteils geformt ist, um die opti- 
schen Fasern in den Zentriermechanismus zu fuh- 
ren, und mindestens ein Paar Fuhrungsaussparun- 
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gen (52c) auf der Umfangsflache am Ende der 
Endoberteile (3, 52) geformt ist, urn die Fuhrungs- 
nuten (9, 56) an beiden Enden so freizulegen, dafc 
die optischen Fasern von der Fuhrungsaussparung 
aus entlang einer radialen Richtung in die Fun- 5 
rungsnuten (9, 56) gefuhrt werden konnen. 

13. Optischer Steckverbinder nach Anspruch 1, wobei 
mindestens ein Paar Fuhrungsnuten (9) an den ent- 
gegengesetzten Enden des Unterteils (2) geformt 10 
sind. um die optischen Fasern in den Zentrierme- 
chanismus zu fuhren, mit einem zentrierenden Fuh- 
rungstei! (1D), das zwischen jeder Fuhrungsnut (9) 
und dem Zentriermechanismus (8) liegt, wobei die 
zentrierenden Fuhrungsteile (1D) eine Fuhrungs- *5 
flache haben, die sich so verjungt, dafi die Ausrich- 
tungsgenauigkeit zum Ausrichtungsmechanismus 
hin zunimmt. 



des ummantelten Teils (54a) der optischen Fasern. 
die von den Fuhrungsnuten aus in die Zentriernuten 
gefuhrt werden. 

18. Optischer Steckverbinder nach Anspruch 1, wobei 
mindestens ein Ende des Elements (1A, 50) einen 
drehungsverhindernden Vorsprung (2a) aufweist, 
und mindestens ein Ende der Feder eine drehungs- 
verhindernde Aussparung (4a) aufweist, die in den 
Vorsprung (2a) eingreift, um die relative Drehung 
zwischen dem Element (1A, 50) und der Feder (4) 
zu verhindern. 



Revendications 

1 . Connecteur pour fibres optiques pour assembler et 
raccorder des fibres optiques (7, 54), comprenant : 



14. Optischer Steckverbinder nach Anspruch 1, wobei 20 
der Ausrichtungsmechanismus eine Zentriernut (8, 

55) ist, die in einer der oder beiden Gegenflachen 
des Unterteils (2, 51) und des Oberteils (3, 52) ge- 
formt ist, wobei die Zentriernut (8, 55) so tief geformt 
ist, dad die aufgenommene optische Faser um min- 25 
destens 20 Mikrometer aus der Gegenflache her- 
vorragt und ein Zwischenraum zwischen dem Un- 
terteil und dem Oberteil gebildet wird, wenn die in 
der Zentriernut aufgenommene optische Faser ge- 
klemmt ist. 30 

15. Optischer Steckverbinder nach Anspruch 1, wobei 
der Ausrichtungsmechanismus mindestens eine 
Zentriernut (8) ist, die durch eine V-Nut oder U-Nut 
gebildet wird, und die Zentriernut (8) auf einem Zen- 35 
trierelement (13, 13a) geformt ist, das in eine Fla- 
che des Unterteils, des Oberteils oder beider inte- 
griert ist. 

16. Optischer Steckverbinder nach Anspruch 1, wobei 4 o 
der Ausrichtungsmechanismus mehrere Zentrier- 
nuten (55) umfafit, die in der Flache des Unterteils, 
des Oberteils oder beider geformt sind, wobei zwi- 
schen dem Unterteil und dem Oberteil ein Trennab- 
standshalter (57) vorgesehen ist, der von minde- *5 
stens einer Gegenflache hervorragt, so daft der 
Druck, der zwischen dem Unterteil und dem Ober- 
teil auf die in der Zentriernut aufgenommenen opti- 
schen Fasern wirkt, gleichmafiig ist. 

so 

17. Optischer Steckverbinder nach Anspruch 1, wobei 
der Ausrichtungsmechanismus mehrere Zentrier- 
nuten umfafit, die in der Flache des Unterteils, des 
Oberteils oder beider geformt sind, wobei im Unter- 
teil, im Oberteil Oder beides entsprechende Fun- 55 
rungsnuten vorgesehen sind, um die optischen Fa- 
sern zum Zentriermechanismus hin zu fuhren, zu- 
sammen mit Aufnahmeteilen (64) zur Aufnahme 



une base (2, 51 ) et un element de couvercle (3, 
52) unis de maniere separable afin de former 
un element (1A, 50) qui a une forme analogue 
a celle d'une tige, 

un ressort (4) recevant et entourant la base (2, 

51 ) et ('element de couvercle (3, 52) de maniere 
a appliquer une pression pour les presser en- 
semble, et 

un mecanisme d'alignement (8, 8a, 8b, 55) dis- 
pose sur au moins une des faces opposees de 
la base (2, 51) et de I'element de couvercle (3, 

52) ou entre celles-ci, pour positionner et ali- 
gner les fibres optiques (7, 54) a raccorder, 

caracterise en ce qu'au moins une rainure d'inser- 
tion de cale (25, 61 ) est formee le long de I'element 
(1A, 50) entre des bords opposes de la base et du 
couvercle de sorte qu'en pressant une cale (24) 
dans la rainure d'insertion de cale (25, 61 ) dans une 
direction transversale, le ressort (4) puisse etre de- 
tendu pour permettre la separation de la base (2, 
51) et de I'element de couvercle (3, 52). 

2. Connecteur pour fibres optiques selon la revendi- 
cation 1 , dans lequel est formee une pluralite de rai- 
nures d'insertion de cales (25, 61) entre la base (2, 
51) et I'element de couvercle (3, 52) a une pluralite 
d'emplacements dans la direction longitudinale de 
I'element (1A, 50). 

3. Connecteur pour fibres optiques selon la revendi- 
cation 1, comprenant en outre un outil d'ouverture 
(1B) ayant au moins une partie de cale (1C, 24) qui 
peut etre inseree dans la rainure d'insertion de cale 
(25, 61 ) de maniere a permettre I'insertion de fibres 
optiques (7, 54) dans I'element (1A, 50). 

4. Connecteur pour fibres optiques selon la revendi- 
cation 1, dans lequel au moins une saillie d'enga- 
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gement (15) et au moins un evidement d'engage- 
ment (14) sont prevus sur les faces opposees de la 
base (2, 51) et de I'element de couvercle (3, 52) 
pour les positionner l'un par rapport a I'autre. et la 
saillie d'engagement (15) et I'evidement d'engage- 
ment (14) se trouvent a des emplacements qui font 
face a la rainure d'insertion de cale (25, 61) par rap- 
port a I'axe de centrage du mecanisme d'aligne- 
ment (8, 55). 

5. Connecteur pour fibres optiques selon la revendi- 
cation 1, dans lequel ('element de couvercle com- 
prend un couvercle central (17, 52b) positionne sur 
le mecanisme d'alignement (8, 55) et une paire de 
couvercles d'extremite (18, 52a) positionnes sur les 
cotes opposes du-couvercle central (17, 52b) dans 
la direction de I'axe de centrage du mecanisme 
d'alignement (8, 55). 

6. Connecteur pour fibres optiques selon la revendi- 
cation 1, dans lequel I'element (1A, 50) est compo- 
se d'un materiau transparent ou translucide. 

7. Connecteur pour fibres optiques selon la revendi- 
cation 1 , dans lequel le ressort est un ressort tubu- 
laire (4) ayant une section transversale en forme de 
C, et I'element (1A, 50) est insere a Tinterieur du 
ressort tubulaire en forme de C. 

8. Connecteur pour fibres optiques selon la revendi- 
cation 7, dans lequel au moins une extremite de 
I'element (1 A, 50) fait saillie des extremites du res- 
sort en forme de C (4) dans une direction longitudi- 
nale. et I'extremite faisant saillie de I'element (1A, 
50) a une face d'engagement d'outil (22a) sur sa 
surface peripherique pour venir en prise avec un 
outil afin de restreindre la rotation axiale de I'ele- 
ment (1A, 50). 

9. Connecteur pour fibres optiques selon la revendi- 
cation 7, dans lequel une saillie de restriction de ro- 
tation (2a) et un evidement de restriction de rotation 
(4a) sont montes respectivement sur le ressort en 
forme de C (4) et I'element (1 A, 50) pour venir mu- 
tuellement en prise de maniere a restreindre la ro- 
tation axiale relative. 

10. Connecteur pour fibres optiques selon la revendi- 
cation 5, dans lequel le ressort est un ressort tubu- 
laire (4) ayant une section transversale en forme de 
C, le ressort en forme de C comprenant une partie 
centrale et une paire de parties d'extremite divisees 
par une fente de division (10), et la partie centrale 
et les parties d'extremite, respectivement, appli- 
quent une pression sur le couvercle central (17) et 
les couvercles d'extremite (18). 

11. Connecteur pour fibres optiques selon la revendi- 
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cation 1, dans lequel le mecanisme d'alignement 
est une rainure de centrage (8, 55) qui a une section 
transversale en forme de V ou en forme de U, ou 
un microcapillaire (8a, 8b). 

5 

12. Connecteur pour fibres optiques selon la revendi- 
cation 1 , dans lequel au moins une paire de rainures 
de guidage de fibres optiques (9, 56) sont formees 
dans les deux extremites de la base pour guider les 

10 fibres optiques dans le mecanisme de centrage, et 
au moins une paire d'evidements de guidage (52c) 
sont formes dans la surface peripherique des extre- 
mites de chaque element de couvercle (3, 52) pour 
exposer les deux extremites de la rainure de guida- 

15 ge de fibres optiques (9, 56) de maniere a pouvoir 
inserer les fibres optiques depuis I'evidement de 
guidage dans une direction radiale dans les rainu- 
res pour fibres optiques (9, 56). 

20 13. Connecteur pour fibres optiques selon la revendi- 
cation 1 , dans lequel au moins une paire de rainures 
de guidage de fibres optiques (9) sont formees aux 
extremites opposees de la base (2) pour guider les 
fibres optiques dans le mecanisme d'alignement 

25 (8), une partie de guidage de centrage (1D) etant 
intercalee entre chacune des rainures de guidage 
de fibres optiques (9) et le mecanisme de centrage 
(8), les parties de guidage de centrage (1D) ayant 
une surface de guidage effilee de sorte que la pre- 

30 cision de I'alignement augmente lorsqu'on s'appro- 
che du mecanisme d'alignement (8). 

14. Connecteur pour fibres optiques selon la revendi- 
cation 1, dans lequel le mecanisme d'alignement 

35 est une rainure de centrage (8, 55) formee sur une 
ou sur les deux faces opposees de la base (2, 51) 
et de I'element de couvercle (3, 52), la rainure de 
centrage (8, 55) etant formee sur une profondeur 
telle qu'une fibre optique recue fasse saillie d'au 

*o moins 20 micrometres de la face opposee et qu'un 
degagement soit forme entre la base et I'element 
de couvercle lorsqu'une fibre optique logee dans la 
rainure de centrage est bloquee. 

45 15. Connecteur pour fibres optiques selon la revendi- 
cation 1, dans lequel le mecanisme d'alignement 
est au moins une rainure de centrage (8) formee 
par une rainure en V ou une rainure en U et la rai- 
nure de centrage (8) est formee dans une pastille 

50 de centrage (13, 13a) incorporee a une surface de 
Tun et/ou I'autre de la base et de I'element de cou- 
vercle. 

16. Connecteur pour fibres optiques selon la revendi- 
55 cation 1, dans lequel le mecanisme d'alignement 
comprend une pluralite de rainures de centrage 
(55) formees sur Tun et/ou I'autre de la base et de 
I'element de couvercle, une partie (57) de maintien 
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de la distance de separation faisant saillie d'au 
moins une face opposee etant menagee entre les 
deux faces opposees de la base et de I'element de 
couvercle. de sorte que la pression agissant entre 
la base et I'element de couvercle sur les fibres op- 5 
tiques (ogees dans les rainures de centrage soit uni- 
form e.' 

17. Connecteur pour fibres optiques selon la revendi- 
cation 1, dans lequel le mecanisme d'alignement 10 
comprend une pluralite de rainures de centrage for- 
mees sur Tun et/ou I'autre de la base et de I'element 

de couvercle, des rainures de guidage de fibres op- 
tiques correspondantes pour guider les fibres opti- 
ques vers les mecantsmes de centrage etant me- *5 
nagees sur Tun et/ou I'autre de la base et I'element 
de couvercle, conjointement avec des parties (64) 
de logement des parties couvertes pour loger des 
parties couvertes (54a) des fibres optiques qui sont 
inserees dans les rainures de centrage a partir des 20 
rainures de guidage de fibres optiques entre la base 
et I'element de couvercle. 

18. Connecteur pour fibres optiques selon la revendi- 
cation 1, dans lequel au moins une extremite de 25 
I'element (1A, 50) a une saillie de restriction de ro- 
tation (2a) et au moins une extremite du ressort a 

un evidement (4a) qui vient en prise avec la saillie 
de restriction de rotation (2a) pour empecher la ro- 
tation relative entre I'element (1A, 50) et le ressort 30 
(4). 
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Fig. 7 
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Fig. 9 
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Fig. 17 
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Fig. 20 
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